Carrier-resolved technology for homogeneous and multiplexed DNA assays in a 'one-pot reaction'.
For clinical diagnosis, a small number of targets (2-10 biomarkers) are often all that is required for disease assessment and accurate early disease diagnosis. In the current paper we have developed novel, carrier-resolved, single-label-based multiplexed assays for the simultaneous detection and quantification of a limited number of DNA targets associated with breast cancer. In contrast to current encoding strategies, every hybridization signal for the corresponding DNA target in our protocol is uniquely immobilized onto one carrier vehicle with a unique and intrinsic physico-chemical signature. Moreover, a simple chemiluminescence setup is employed to read the carrier code instead of expensive and complicated flow-cytometer or imaging-systems commonly used for multiplexed assays. Herein we demonstrate a new protocol using three homogeneous carriers, i.e. thermo-sensitive poly(N-isopropylacrylamide) (PNIP), polystyrene beads, and magnetic beads respectively. This new methodology allowed for the simultaneous determination of three oligonucleotide sequences (60 bases in length) associated with the breast cancer gene (BRCA1) and showed high selectivity and attomolar-femtomolar sensitivity. The mixture of three different capture probe conjugates first hybridizes with three corresponding target sequences, sandwiches with three biotinylated DNAs, and then reacts with peroxidase-streptavidin polymer in a single vessel without any washing, leading to the development of a 'one-pot reaction system'. Only one washing step in our protocol is required prior to detection leading to our whole procedure being simple and efficient. The results show that the hybridization response to sample mixtures containing increasing levels of each target is proportional to the amount of corresponding DNA targets, indicating minimal cross-interferences. The work presented here validates the design and concept of a system for the detection of a limited number of DNA targets and provides the foundation for the development of highly sensitive techniques with increased multi-analyte capabilities.